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(54) AIR-FUEL RATIO CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To restrain discharge of CO and HC to 
the minimum at the time of deterioration of a catalytic 
converter arranged in an exhaust system of an 
internal combustion engine. 
CONSTITUTION: Proportional and integral (P 
paragraph, I paragraph) control of air-fuel ratio 
correction factor K02 is carried out in accordance 
with output FV02 of an 02 sensor arranged on the 
upstream side of a catalytic converter. The P 
paragraph control is carried out by delaying a 
specified period of time (T2, T4, T8, T10) from a 
reversal point of time (t1, t3, t7, t9) of the sensor 
output FV02. At the time of detecting deterioration of 
the catalytic converter, this delay time is made 

shorter than before the detection of deterioration. Consequently, variation frequency 
(frequency of feedback control) of the correction factor K02 becomes high, and 



i I 
i •• : 



E 




performance of the catalytic converter is drawn out to the maximum. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dainages caused by the use of tHis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

rCla^^ll^The air-fuel ratio sensor formed in the upstream of the catalytic converter formed in an 
internal combustion engine's exhaust air system, An amount operation means of air-fuel ratio 
amendments to perform an integration operator and to calculate the amount of air-fuel ratio 
amendments proportionally based on the output signal of said air-fuel ratio sensor. In the air-tuel 
ratio control system of the internal combustion engine having an Air Fuel Ratio Confat)! means to 
conti-ol the air-fuel ratio of the gaseous mixtiire which said engine supplies based on this amount ot 
air-fuel ratio amendments It is the air-fuel ratio contiol system of the internal combustion engine 
characterized by establishing the frequency control means which makes high control frequaicy ot 
said Air Fuel Ratio Conti-ol when a catalyst de-activation detection means to detect degradation ot 
said catalytic converter, and degradation of said catalytic converter are detected. 
rClaim 21 The air-fuel ratio sensor formed in the upstieam of the catalytic converter formed in an 
ntemal combustion engine's exhaust air system. When reversed in the condition which shows that it 
is in a rich side from the condition which shows that the air-fuel ratio of the gaseous mixtiire which 
the output of said air-fuel ratio sensor supplies to said engine is in the Lean side from a 
predetermined air-fuel ratio While only the 1st predetermined time delays reversal decision of said 
air-fuel ratio sensor output from the time of this reversal When reversed in the condition which 
shows that it is in the Lean side from the condition which shows that the air-fuel ratio of said 
caseous mixtiire has said air-fuel ratio sensor output in a rich side from said predetermined air-fuel 
ratio A delay means by which only the 2nd predetermined time delays reversal decision of said air- 
fiiel ratio sensor output from the time of this reversal, An amount operation means of au--fuel ratio 
amendments to perform an integration operator and to calculate the amount of air-fiiel ratio 
amendments proportionally based on the output signal of this delay means. In the air-fiael ratio 
contiol system of the internal combustion engine having an Air Fuel Ratio Control means to control 
the air-fuel ratio of said gaseous mixtiire based on tiiis amount of air-fiiel ratio amendments It is the 
air-fuel ratio contiol system of the internal combustion engine charactenzed by estabhshing the time 
delay modification means which makes at least one side of said 1st and 2nd predetermined time 
smaller than degradation detection before when a catalyst de-activation detection means to detect 
degradation of said catalytic converter, and degradation of said catalytic converter are detected. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tian_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 5/22/2006 



JP,06- 129285, A [DETAILED DESCRIPTION] 



Page 1 of 8 



* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of tbls translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which cein not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention forms an air-fuel ratio sensor in the upstream of the catalytic 
converter with which an intemal combustion engine's exhaust air system is equipped, and relates to 
the air-fiiel ratio control system of the intemal combustion engine which controls the air- fuel ratio of 
the gaseous mixture supplied to an engine based on the output of this air- fuel ratio sensor. 
[0002] 

[Description of the Prior Art] The technique of carrying out feedback control of the air- fuel ratio 
(henceforth a "supply air- fuel ratio") of the gaseous mixture which forms an air-fuel ratio sensor in 
the upstream of the three way catalytic converter with which an engine's exhaust air system is 
equipped, and is supplied to an engine based on the output of these sensors is known conventionally. 
[0003] Moreover, in the air-fuel ratio control system which carries out feedback control of the supply 
air-fuel ratio based on the output of the air-fuel ratio sensor of the downstream of a catalytic 
converter, what changed the amount of skips (proportional) and integral term of feedback control 
according to the degradation degree which detected and this detected the degradation degree of the 
catalyst of a catalytic converter is known conventionally (JP,63- 147941, A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, when feedback control based on the air-fUel 
ratio sensor output of the upstream of a catalytic converter was performed, like the above-mentioned 
conventional control tmit, the engine performance of a catalytic converter could not fully be pulled 
out only by changing the amount of skips, and an integral term according to the degradation degree 
of a catalyst, but the room of an improvement was left behind in the field of discharge reduction of 
CO and HC. 

[0005] This invention is made in view of this point, feedback control based on the air- fuel ratio 
sensor output of that upstream is appropriately performed at the time of catalytic-converter 
degradation, and it aims at offering the air-fuel ratio control system which can fully pull out the 
engine performance of a catalytic converter and can stop the discharge of CO and HC to the 
minimum. 
[0006] 

[Means for Solving the Problem] The air-fuel ratio sensor formed in the upstream of the catalytic 
converter with which this invention was prepared in an intemal combustion engine's exhaust air 
system in order to attain the above-mentioned purpose. An amount operation means of air- fuel ratio 
amendments to perform an integration operator and to calculate the amount of air- fuel ratio 
amendments proportionally based on the output signal of said air-fuel ratio sensor, In the air-fuel 
ratio control system of the intemal combustion engine having an Air Fuel Ratio Control means to 
control the air-fuel ratio of the gaseous mixture which said engine supplies based on this amount of 
air- fuel ratio amendments When a catalyst de-activation detection means to detect degradation of 
said catalytic converter, and degradation of said catalytic converter are detected, the frequency 
control means which makes high control frequency of said Air Fuel Ratio Control is established. 
[0007] Moreover, the air-fuel ratio sensor formed in the upstream of the catalytic converter with 
which this invention was prepared in an intemal combustion engine's exhaust air system, When 
reversed in the condition which shows that it is in a rich side from the condition which shows that 
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the air-fuel ratio of the gaseous mixture which the output of said air- fuel ratio sensor supplies to said 
engine is in the Lean side from a predetermined air- fuel ratio While only the 1 st predetermined time 
delays reversal decision of said air- fuel ratio sensor output from the time of this reversal When 
reversed in the condition which shows that it is in the Lean side from the condition which shows that 
the air-fuel ratio of said gaseous mixture has said air- fuel ratio sensor output in a rich side from said 
predetermined air-fuel ratio A delay means by which only the 2nd predetermined time delays 
reversal decision of said air-fuel ratio sensor output from the time of this reversal, An amount 
operation means of air-fuel ratio amendments to perform an integration operator and to calculate the 
amount of air- fuel ratio amendments proportionally based on the output signal of this delay means. 
In the air-fuel ratio control system of the internal combustion engine having an Air Fuel Ratio 
Control means to control the air- fuel ratio of said gaseous mixture based on this amount of air-fuel 
ratio amendments When a catalyst de-activation detection means to detect degradation of said 
catalytic converter, and degradation of said catalytic converter are detected, the time delay 
modification means which makes at least one side of said 1 st and 2nd predetermined time smaller 
than degradation detection before is established. 
[0008] 

[Function] According to the air-fuel ratio control system of claim 1, based on the output signal of an 
air-fiael ratio sensor, the amount of air- fuel ratio amendments is computed, and the air-fuel ratio of 
the gaseous mixture supplied to an engine is controlled by this amount of air-fuel ratio amendments. 
At the time of degradation detection of a catalytic converter, the control frequency of this Air Fuel 
Ratio Control is set up highly. 

[0009] According to the air- fuel ratio control system of claim 2, reversal decision is delayed by only 
the 2nd predetermined time when reversal decision is delayed when the output of an air-fuel ratio 
sensor is reversed from the Lean side to a rich side, and only the 1st predetermined time is reversed 
from a rich side to the Lean side. Thus, the air- fuel ratio of the gaseous mixture supplied to an engine 
by the air-fuel ratio amendment constant calculated based on the delayed reversal decision is 
controlled. At least one side of the 1st and 2nd predetermined time is changed into a value smaller 
than degradation detection before at the time of degradation detection of a catalytic converter. 
[0010] 

[Example] The example of this invention is explained in full detail based on an accompanying 
drawing below. 

[001 1] Drawing 1 is the block diagram of the internal combustion engine (henceforth an "engine") 
concerning one example of this invention, and its whole air-fuel ratio control system, and the throttle 
valve 3 is allotted in the middle of the inlet pipe 2 of an engine 1 . The sensor 4 is connected with the 
throttle valve 3 whenever [ throttle valve-opening ] (thetaTH), the electrical signal according to the 
opening of the throttie valve 3 concerned is outputted, and the electronic control unit (henceforth 
"ECU") 5 is supplied. 

[0012] A few is prepared in the upstream for every gas column, while each injection valve is 
connected to the fuel pump of the inlet valve to which between an engine 1 and throttle valves 3 and 
an inlet pipe 2 do not illustrate a fuel injection valve 6 which is not illustrated, it connects with 
ECUS electrically and the valve-opening time amount of fiiel injection is controlled by the signal 
from ECUS concerned. 

[0013] On the other hand, the absolute-pressxire signal of a throttle valve 3 which the absolute- 
pressure (PBA) sensor 8 of inhalation of air is immediately formed down-stream through tubing 7, 
and was changed into the electrical signal by this absolute-pressure sensor 8 is supplied to said 
ECUS. Moreover, the intake-air temperature (TA) sensor 9 is attached in the lower stream of a river, 
the electrical signal which detects an intake-air temperature TA and corresponds is outputted, and 
ECUS is supplied. 

[0014] The engine water temperature (TW) sensor 10 with which the body of an engine 1 was 
equipped consists of a thermistor etc., outputs the temperature signal which detects the engine water 
temperature (cooling water temperature) TW, and corresponds, and supplies it to ECUS. The engine- 
speed (NE) sensor 1 1 and the gas column distinction (CYL) sensor 12 are attached in the cam shaft 
perimeter or the crankshaft perimeter which an engine 1 does not illustrate. An engine speed sensor 
1 1 outputs a pulse (henceforth a "TDC signal pulse") whenever [ predetermined crank angle ] for 
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every ISO-degree rotation of the crankshaft of an engine 1 in a location, the gas column distinction 
sensor 12 outputs a signal pulse whenever [ predetermined crank angle / of a specific gas column ] in 
a location, and each of these signal pulses are supplied to ECUS. 

[0015] The three way component catalyst (catalytic converter) 14 is arranged at the exhaust pipe 13 
of an engine 1, and purifies components in exhaust gas, such as HC, CO, and NOx. The upstream 
and the downstream of a three way component catalyst 14 of an exhaust pipe 13 are equipped with 
the oxygen density sensors 16 and 17 (respectively henceforth "upstream 02 sensor 16" and the 
"downstream 02 sensor 17") as an air-fiiel ratio sensor, respectively, and these 02 sensors 16 and 17 
detect ********** in exhaust gas, output the electrical signal according to the detection value, and 
supply it to ECUS. 

[0016] ECUS operates the input signal wave firom various sensors orthopedically, corrects a voltage 
level to predetermined level, and consists of 5d of output circuits which supply a driving signal to 
storage means Sc which memorizes various operation programs, the result of an operation, etc. 
which are performed by input circuit Sa which has the fimction of changing an analog signal value 
into a digital signal value, central data-processing circuit (henceforth "CPU") Sb, and CPUSb, and 
said fuel injection valve 6 etc. 

[0017] CPUSb calculates the fiiel injection duration Tout of the fuel injection valve 6 which 
synchronizes with said TDC signal pulse based on a degree type (1) according to an engine operation 
condition while distinguishing various engine operation conditions according to the oxygen density j 
in exhaust gas, such as a feedback control operating range and an open loop control operating range, 
based on various above-mentioned engine parameter signals. 

[001 8] Tout=TixK02xKLSxKl+K2 - (1) Ti map for Ti being basic fuel quantity and basic fuel 
injection duration specifically determined according to an engine speed NE and the absolute pressure 
PBA of inhalation of air, and determining this Ti value here is memorized by storage means Sc. 
[0019] K02 is an air-fuel ratio correction factor computed based on the output of 02 sensors 16 and 
17, air-fuel ratio feedback system Messrs. are set up so that the air-fuel ratio (oxygen density) 
detected by upstream 02 sensor 16 may be in agreement with a target air-fuel ratio, and it is set as 
the predetermined value according to an engine operation condition during open loop control. 
[0020] KLS is the Lean-ized multiplier which is set as a with a value of less than 1.0 predetermined 
value when an engine is in predetermined moderation operational status, and is set as a value 1.0 
when it is in conditions other than predetermined moderation operation. 
[0021] Kl and K2 are other correction factors and amendment variables which are calculated 
according to various engine parameter signals, respectively, and they are set as a value wilJi which 
optimization of many properties, such as a fuel consumption property, an engine acceleration 
property, etc. according to an engine operation condition, is attained. 

[0022] CPUSb outputs the signal which drives a fuel injection valve 6 through Sd of output circuits 
based on the result computed as mentioned above. 

[0023] In addition, ECUS constitutes the amount operation means of air-fuel ratio amendments, the 
Air Fuel Ratio Control means, a catalyst de-activation detection means, an air-fuel ratio amendment 
constant operation means, a delay means, and a time delay modification means. 
[0024] Drawing 2 is the flow chart of the program which computes said air-fuel ratio correction 
factor KO 2, and this program is performed by every fixed time amount (for example, Smsec(s)). 
[002S] It judges whether the 1st feedback control condition materiaUzed when feedback control 
based on the output of upstream 02 sensor 16 can be performed is filled with steps S1-S7. Namely, 
(step SI) [ whether the engine water temperature TW is higher than the 1st predetermined water 
temperature TW02 (for example, 2S degrees C) and ] (step S2) [ whether the flag FWOT set as a 
value 1 when an engine is in predetermined heavy load operational status is a value 0, and ] (step S4) 
[ whether an engine speed NE is higher than the predetermined rotational frequency NHOP by the 
side of high rotation in whether upstream 02 sensor 16 is in an active state (step S3), and ] An 
engine speed NE distinguishes whether it is under [ (step 85) and fuel cut ] ****** (step S6), and 
whether the Lean-ized multiplier KLS is a value 1.0 about whether it is below the predetermined 
rotational frequency NLOP by the side of low rotation (step S7). Consequently, it is higher than the 
predetermined water temperature TW02, and the engine water temperature TW is FWOT=0 and is 
not predetermined heavy load operational status. Upstream 02 sensor 16 is in an active state, and an 
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engine speed NE is within the limits of NLOP<NE<=NHOP. It is KLS=1 .0, and when it is not 
predeteraiined moderation operational status, it judges with the 1st feedback control condition 
formation, and progresses to step S8, and a correction factor KO 2 is computed by not fuel being 
under cut based on the output of upstream 02 sensor 16. 

[0026] Moreover, it is TW>TW02 and FWOT=0, and when upstream 02 sensor 16 is in an inactive 
condition, it progresses to step SI 0 and let the study value KREF of K02 computed during feedback 
control activation of step S8 be a correction factor KO 2. 

[0027] At the times other than the above, it progresses to step S9 and let a correction factor KO 2 be 
a value 1 .0. 

[0028] Drawing 3 and 4 are the flow charts of the program performed at step S8 of drawing 2 , and 
compute a correction factor KO 2 according to the output voltage FV02 of upstream 02 sensor 1 6. 
[0029] At step S21, the 1st and 2nd RIN rich flags FAFl and FAF2 are initialized. The 1st RIN rich 
flag FAFl is a flag set as a value 1 in the rich condition that the upstream 02 sensor output voltage 
FV02 is higher than reference voltage FVREF (for example, 0.45V) as shown in drawing 7 (a) and 
(b). The 2nd RIN rich flag FAF2 is a flag which carries out fixed time delay from the time (it 
changed to 0->l or l->0) of the 1st RIN rich flag FAFl being reversed as shown in drawing 7 (d), 
and is set as the same value as a flag FAFl . 

[0030] Initialization of these flags FAFl and FAF2 is specifically performed by the program shown 
in drawing 5 . First, if it is not at the initiation time, since open loop control is performed [ be /, i.e. 
up to last time, / it / immediately after feedback control initiation ], and it distinguishes whether it is 
starting feedback control from this time (step S51), and it is not necessary to initialize, this program 
is ended immediately. 

[003 1] At the time at the time of initiation, it distinguishes whether the upstream 02 sensor output 
voltage FV02 is lower than reference voltage FVREF (step S52). When FV02<FVREF is 
materialized, when [ at which the 1st and 2nd RIN rich flags FAFl and FAF2 are set as a value 0 ] 
FV02 >=FVREF is materialized, on the other hand (step S53), each is set as a value 1 (step S54). 
[0032] At retum and step S22, it initiaUzes the KO binary to drawing 3 . That is, when a throttle 
valve is rapidly opened during feedback control immediately after shifting to feedback control from 
open loop control, the study value KREF computed at step S47 mentioned later is set up as KO 
binary initial value. Nothing is performed at the times other than the above. 
[0033] At continuing step S23, when it distinguished and initializes whether the KO binary was 
initialized this time, while progressing to step S39 immediately, when it is not initialized, it 
progresses to step S24, 

[0034] At the time of feedback control initiation, since the answer of step S23 is affirmed (YES), in 
steps S39-S45, initializing of P term generating delay counter CDLYl and KO binary integral 
control (I term control) are performed according to the value of the RIN rich flags FAFl and FAF2. 
A counter CDLYl measures a time delay, i.e., time amount until it performs proportional control (P 
term control) from the reversal time of 02 sensor output FV02, until it reverses the 2nd RIN rich 
flag FAF2 from the reversal time of the 1st RIN rich flag FAFl, as shown in drawing 7 (b), (c), and 
(d). 

[0035] At step S39, while the 2nd RIN rich flag FAF2 distinguishes whether it is a value 0, it 
progresses to step 40 ( drawing 4 ) at the time of FAF 2= 0 and the 1st RIN rich flag FAFl 
distinguishes whether it is a value 0, it progresses to step S43 ( drawing 4 ) at the time of FAF 2= 1, 
and the 1st RIN rich flag FAFl distinguishes whether it is a value 1. Since it is FAF1=FAF 2= 0 at 
the time of feedback control initiation if it is FV02<FVREF (refer to drawing 5 ), it results in step 
S41 through steps S39 and S40, and the negative predetermined value TDR (for example, value of 
120 mses) is set as a covmter CDLYl. Moreover, if it is FV02 >=FVREF, since it is FAF1=FAF 2= 
1, it results in step S44 through steps S39 and S43, and the forward predetermined value TDL (for 
example, value of 40 mses) is set as a counter CDLYl. Flags FAFl and FAF2 perform neither of 
initializing of a counter CDLYl , a value 0 or when it is except [ both ] value 1 , but if it is FAF 2= 0, 
while adding the predetermined value I to the KO binary (step S42), if it is FAF 2= 1, the 
predetermined value I will be subtracted from the KO binary (step S45), and it will progress to step 
S46. 

[0036] When negation (NO), i.e., the KO binary, is not initialized for the answer of step S23 of 
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drawing 3 this time, it progresses to step S24 and distinguishes whether the upstream 02 sensor 
output voltage FV02 is lower than reference voltage FVREF. Consequently, when FV02<FVREF is 
materialized, while progressing to step S25 and setting the 1st RIN rich flag FAFl as a value 0, only 
a value 1 carries out the decrement of the P term generating delay counter CDLYl ( drawing 7 (c), T 
four, TIO reference). Subsequently, on the other hand (step S27), when [ at which it sets to 
CDLYl =TDR whether the counted value of a counter CDLYl is smaller than the negative 
predetermined value TDR when it distinguishes (step S26) and CDLYKTDR is materialized ] 
CDLY>=TDR is materialized, it progresses to step S31 immediately. 

[0037] When negation (NO), i.e., FV02 >=FVREF, is materiaUzed, while the answer of step S24 
sets the 1 st RIN rich flag FAFl as a value 1 , only a value 1 increments a coimter CDLYl ( drawing 7 
(c), T2 and T6, T8 reference). Subsequently, on the other hand (step S30), when [ at which it sets to 
CDLYl =TDL whether the counted value of a counter CDLYl is larger than the forward 
predetermined value TDL when it distinguishes (step S29) and CDLYl >TDL is materialized ] 
CDLYl <=TDL is materiaUzed, it progresses to step S31 immediately. 

[0038] Steps S26, S27, S29, and S30 are formed here in order to make it the counted value of a 
counter CDLYl not serve as size from the negative predetermined value TDR fi-om smallness or the 
forward predetermined value TDL. 

[0039] At step S31, when not reversed, while distinguishing whether the sign (positive/negative) of 
the counted value of a counter CDLYl was reversed, and performing I term control of said steps 
S39-S45, when reversed, P term control of steps S32-S38 is performed. 

[0040] At step S32, it distinguishes whether the 1 st RIN rich flag FAFl is a value 0. At the time of 
FAF 1= 0 While progressing to step S33 of drawing 4 and making the 2nd RIN rich flag FAF2 into a 
value 0 Counted value of a counter CDLYl is made into the negative predetermined value TDR 
(step S34), and a correction factor KO 2 is further computed by the degree type (2) ( drawing 7 (step 
S3 5), time of day t4, 1 1 0 reference), 
[0041] K02=K02+PRxKF - (2) 

PR are the proportionals for rich amendment (P term), and KP is P term increase and decrease of a 
multiplier here. PR value is computed by the program of drawing 6 mentioned later, and KP value is 
read from the map set up according to an engine speed NE and the absolute pressure PB A of 
inhalation of air. 

[0042] When the answer of step S32 is negation (NO) 1= 1, i.e., FAF, while making the 2nd RIN 
rich flag FAF2 into a value 1, counted value of a counter CDLYl is made into the forward 
predetermined value TDL (steps S3 6 and S37), and a correction factor KO 2 is further computed by 
the degree type (3) ( drawing 7 (step S3 8), time of day t2, t8 reference). 
[0043] K02=K02-PLxKP - (3) 

PL is a proportional for the Lean amendment (P term), and PL value is computed by the program of 
drawing 6 like PR value here. 

[0044] At continuing step S46, a KO binary limit check is performed, subsequently calculation (step 
S47) of the KO binary study value KREF and the limit check (step S48) of a KREF value are 
performed, and this program is ended. 

[0045] According to drawing 3 and the program of 4, as shown in drawing 7 , predetermined time 
(T2, T-four, T8, TIO) delay is carried out from the reversal point in time (time of day tl, t3, t7, and 
t9) of the upstream 02 sensor output voltage FV02, P term control is performed (time of day t2, 14, 
t8, and tlO), and I term control of the KO binary increment direction is performed during the period 
of the 2nd RIN rich flag FAF 2= 0 (Tl, T2, T5-T8). I term control of the KO binary reduction 
direction is performed during the period of FAF 2= 1 (T3, T four, T9, TIO). In addition, although the 
sensor output FV02 is changed the short period between time of day t5 - 17, since the fluctuation 
period is shorter than the time delay of P term control corresponding to the negative predetermined 
value TDR 1, the 2nd RIN rich flag FAF2 is not reversed, and P term control is not performed. 
[0046] Drawing 6 is the flow chart of the program which computes drawing 3 , the P term PR for 
rich amendment used by the program of 4, and the P term PL for the Lean amendment. This program 
is performed by every fixed time amount (for example, lOOmsec(s)). 

[0047] PR value and PL value - fundamental - the output voltage RV02 of downstream 02 sensor 
17 ~ being based - computing (the 2nd feedback control) - when [, such as at the time / At for 
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example, the time of an engine idle / of inactive / of downstream 02 sensor 1 7 / etc., ] this 2nd 
feedback control cannot be performed, the study value computed during a predetermined value or 
feedback control is used. 

[0048] At step S61, when it distinguishes whether the downstream 02 sensor output voltage RV02 
is lower than a reference value RVREF (for example, 0.45V) and RV02<RVREF is materialized, it 
progresses to step S62 and the ** addition-and-subtraction term DPL is added to PR value at the 
time of the Lean judging (refer to drawing 8 (b), T2, and T four). Subsequently, when PR value 
becomes larger than a upper limit PRMAX, let PR value be a upper limit PRMAX (steps S63 and 
S64). 

[0049] At continuing step S65, when you subtract the ** addition-and-subtraction term DPL from 
PL value at the time of the Lean judging (refer to drawing 8 (c), T2, and T four) and PL value 
becomes small from a lower limit, let PL value be a lower limit PLMIN (steps S66 and S67). 
[0050] On the other hand, the answer of said step S61 makes PR value a lower limit PRMIN, when it 
progresses to step S68 and the ** addition-and-subtraction term DPR is subtracted from PR value at 
the time of a rich judging, when negation (NO), i.e., RV02 >=RVREF, is materialized (refer to 
drawing 8 (b), Tl, and T3), and PR value becomes small from a lower limit PRMIN (steps S69 and 
S70). 

[0051] At continuing step S71, when you add the addition-and-subtraction term DPR for a nch 
judging to PL value (refer to drawing 8 (c), Tl, and T3) and PL value becomes large from a upper 
limit PLMAX, let PL value be a upper limit PLMAX (steps S72 and S73), 
[0052] According to the program of drawing 6 , during the period when RV02<RVREF is 
materialized (T2, T four), as shown in drawing 8 , while PR value increases within the limits of a 
bound value and PL value decreases, during the period when RV02 >=RVREF is materialized (Tl, 
T3), PR value decreases and PR value is increased. 

[0053] Next, the setting technique of the predetermined values TDR and TDL (the 1st and 2nd 
predetermined time) of determining the time delay from the reversal in consideration of the case 
where the engine performance of a three way component catalyst 14 deteriorates of the 1st RIN rich 
flag FAFl to reversal of the 2nd RIN rich flag FAF2 is explained with reference to drawing 9 . 
[0054] After setting a TDR value and a TDL value as TDRl and TDLl for always [ forward ] (for 
example, value which is equivalent to 120msec(s) and 40msec, respectively) (step S85) and 
detecting the performance degradation of a catalyst before the performance degradation of a catalyst 
was detected as shown in this drawing, it is set as the predetermined values TDR2 and TDL2 (for 
example, value which is equivalent to 60msec(s) and 10msec, respectively) for the time of 
degradation (step S86). 

[0055] Thus, setting up the predetermined values TDR and TDL is based on the following reasons. 
That is, as the amount of CO and HC which are discharged from a three way component catalyst 14 
is shown in drawing 10 , it changes with the control frequency fCTL of feedback control of air-fuel 
ratio (it corresponds to the fluctuation frequency of the air- fuel ratio correction factor KO 2 
specifically shown in drawing 7 (e)), and CO and the frequencies (rate frequency of the maximum 
reduction) fMAXRRl and fMAXRR2 from which the discharge of HC serves as min exist. In 
drawing 10 , a continuous line shows the case of the catalyst which has not deteriorated, and the 
broken line shows the property of the catalyst which deteriorated and has relation called 
fMAXRR2>fMAXRRl . 

[0056] Then, if a |TDR| value and/or a TDL value are made small, before a catalyst will detenorate 
in consideration of the point that control frequency fCTL becomes high (refer to drawing 7 ), after 
fCTL=fMAXRRl and a catalyst deteriorate, a |TDR| value and a TDL value are set up so that it may 
become fCTL=fMAXRR2. 

[0057] Thus, by setting up, the engine performance of a catalyst can fully be pulled out after 
degradation of a catalyst, and discharge of CO and HC can be suppressed to the minimum. 
[0058] In addition, although both set the |TDR| value and the TDL value as the value smaller than 
catalyst's degradation before, it does not restrict to this at the time of degradation of a catalyst, and 
you may make it set it as a value smaller than either a |TDR| value or a TDL value in this example. 
[0059] Next, the performance degradation judging technique of a three way component catalyst 14 is 
explained with reference to drawin g 1111 - drawing 13 . This catalyst de-activation judging during 



http://www4.ipdl.ncipi.goop/cgi-bin/tran_web_cgi_ejje 



5/22/2006 



JP,06-129285,A [DETAILED DESCRIPTION] 



Page 7 pf 8 



the feedback control activation which computes a correction factor KO 2 only based on the output 
RV02 of downstream 02 sensor 17 as shown in drawing 12 The special P term PLSP for making the 
KO binary skip in the reduction direction occurs, since ~ the time amount TR after the special P 
term PRSP for making time amoxmt TL and the KO binary until 02 sensor output RV02 is reversed 
skip in the increment direction occurs until 02 sensor output RV02 is reversed is measured, and it is 
carried out based on such time amoimt TL and TR. 

[0060] Drawing 1 1 is the flow chart of the program which performs this judgment, and distinguishes 
whether the affair mentioned in the preceding article in which a degradation judging should be 
performed is materialized at step S91 of this drawing. This affair mentioned in the preceding article 
is materialized when for example, an engine operation condition is in a steady condition. 
[0061] When an affair mentioned in the preceding article is not materialized, the usual fiiel control 
by the program of drawing 3 which reset the counts nTL and nTR of measurement of the addition 
values TLSUM and TRSUM of time amoxmt TL and TR and TL value, and TR value to the value 0 
(step S92), and mentioned them above - drawing 6 is performed (step S93). 
[0062] Since it distinguishes whether measurement of TL value and TR value was performed the 
number of predetermined times (step S94) and this answer is denied (NO) at first when an affair 
mentioned in the preceding article is materialized While progressing to step S95 and performing PI 
(proportional integral) control only based on the downstream 02 sensor output RV02, the addition 
values TLSUM and TRSUM of those values are computed by performing measurement of TL value 
and TR value (steps 895 and S96). 

[0063] As shown in drawing 12 , the KO binary is made to skip in the reduction direction according 
to the special P term PLSP of the direction of Lean in the time of day t2 which carried out 
predetermined time tLD progress firom tl at the RIN rich reversal time of 02 sensor output RV02, 
and, specifically, I term control which carries out predetermined time tRD progress fi-om t3 at the 
Rich Lean reversal time of the sensor output RV02 and which is made to dwindle the KO binary till 
time of day t4 is performed after that. And the time amount fi*om time of day t2 to time of day t3 is 
measured as a TL value (TLl) at this time. Next, I term control which is made to skip the KO binary 
in the increment direction according to the special P term PRSP of the rich direction in time of day 
t4, and carries out predetermined time tLD progress firom t5 after that at the RIN rich reversal time of 
the sensor output RV02 and which makes the KO binary increase gradually till time of day t6 is 
performed. And the time amount from time of day t4 to time of day t5 is measured as a TR value 
(TRl) at this time. Henceforth, TL2, TR2, and - are measured one by one similarly, and TLSUM 
and TRSUM are computed as an addition value of those measurement values. 
[0064] The answer of step S94 will compute the judgment time amount TCHK by the degree type 
(4), if affirmation (YES), i.e., the count measurement of predetermined, is completed (step S97). 
[0065] TCHK= (TLSUM/nTL+TRSUM/nTR)/2 - (4) 

Next, the judgment time amount TCHK distinguishes whether it is beyond the predetermined value 
tSTRG (step S98), and on the other hand (step S99), when [ smaller than the predetermined value 
tSTRG ] judging with it being normal at the time beyond the predetermined value tSTRG, it judges 
with the catalyst having deteriorated (step S 1 00). 

[0066] If this judgment technique has relation as the average T of time amount TL and TR shows to 
the rate of purification (rate of CAT purification) and drawing 13 of a catalyst and the engine 
performance (02 storage capacity) of a catalyst falls, it will use that the average T decreases. By this 
technique, degradation of a catalyst can be judged correctly. 

[0067] In addition, since the judgment time amount TCHK becomes a thing reflecting the 
degradation degree of a catalyst as shown in drawing 13 , you may make it change gradually the 
predetermined values TDR and TDL shown in drawing 9 according to the degradation degree of a 

catalyst. 
[0068] 

[Effect of the Invention] As explained in full detail above, according to the air-fuel ratio control 
system of claim 1, at the time of degradation detection of a catalytic converter, since the control 
frequency of Air Fuel Ratio Control is set up highly, it can fully pull out the engine performance of a 
catalyst, and can stop the discharge of CO and HC to the minimum. 
[0069] Moreover, according to the air-fuel ratio control system of claim 2, since the 1st 
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predetermined time (applied at the time of the TDR and Lean -> rich reversal) and/or 2nd 
predetermined time (applied at the time of TDL and rich -> Lean reversal) for delaying reversal 
decision of an air-fuel ratio sensor output are changed into a value smaller than degradation detection 
before at the time of degradation detection of a catalytic converter, the control frequency of feedback 
control becomes high and the same effectiveness as the air-fiiel ratio control system of claim 1 is 
done so. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/22/2006 



JP,06-129285,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

CTPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] They are an internal combustion engine concerning one example of this invention, and 
the whole air-fuel ratio control system block diagram. 

[Drawing 2] It is the flow chart of the program which computes an air-fuel ratio correction factor 
(K02). 

[Drawing 3] It is the flow chart of the program which computes an air-fiiel ratio correction factor 
based on 02 sensor output of the upstream of a catalytic converter. 

[Drawing 4] It is the flow chart of the program which computes an air-fuel ratio correction factor 
based on 02 sensor output of the upstream of a catalytic converter. 

[Drawing 5] It is the flow chart of the program which initializes drawing 3 and the flag used by the 
program of 4. 

[Drawing 6] It is the flow chart of the program which computes a parameter (PR, PL) value based on 
02 sensor output of the downstream of a catalj^ic converter. 

[Drawing 7] It is drawing for explaining actuation of drawing 3 and the program of 4. 
[Drawing 8] It is drawing for explaining actuation of the program of drawing 6 . 
[Drawing 9] It is the flow chart of the program which computes the value of drawing 3 and the 
parameter (TDL, TDR) used by the program of 4. 

[Drawing 10] It is drawing showing the relation between a feedback control frequency and the 
discharge of CO and HC. 

[Drawing 11] It is the flow chart of the program which performs the degradation judging of a 
catalytic converter. 

[Drawing 12] It is drawing for explaining actuation of the program of drawing 1 1 . 

[Drawing 13] It is drawing for explaining the principle of the degradation judging technique of a 

catalytic converter. 

[Description of Notations] 

1 Internal Combustion Engine 

5 Electronic Control Unit (ECU) 

6 Fuel Injection Valve 

10 Engine-Coolant Water Temperature Sensor 
14 Three Way Component Catalyst 

16 Upstream 02 Sensor 

17 Downstream 02 Sensor 

[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 13] 
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40 toy— ^-y .v^>'^^^faf itmxt^i^t^^n^^iir 

60 :7^- hV^:y^^JtiWr?^^^0tti. FV0 2<FVRE 
Frfetlf*'F AF 1 = FAF 2 = 0-C*^6<7:)T- ([1 5 # 
RB) , yTT^S 3 9, SAO^^Xy^'ryySAWz, 

M*9> :^ ^>'^CDLY 1 tC:^c7:)H^f^feTDR (^'J;tJ^ 
1 2 O ^ y #1^g^(7^1t) ;65HS:^$tv5. ^/iFV02^ 
F VRE F-e*?4x*^. F AF 1 =F AF 2 = 1 

t:. tyre's 3 9, s 4 ^^^^xy^'r yzfs A A\zm 
:j^7^>>'<5'CDLYl{CiE(7)Bf5£fi:TDL (1^J;tf^4 
0 ^ y #t@^c7){fi) i^m'&^t\^^o yy^/FAF\RU 
50 F AF 2i)^th\^^01L\i^tiy\cm.l)^^^(Ot'^\'t. 
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•i^^^J'CDLY 1 (D??]^«S^^fi^f*P-r. FAF2 = 0 

x*:hti\^K0 2m^m^i^i ^'^nW'i-^—:^ {:^'Tv'f 

S4 2) . FAF 2 = lX'$>;h.ti*KO2Mj0^bBlT^itl 
[0 0 3 6] [ll3(7);^7":y>^S 2 3co^:ii^:^ (N 

o) , n^yi0 2m^^mm\\i^ic\.f^i}^-:>tL}i^\t. 
7.y'y'fs2.A\z.m^. ±i5SiR'jo2ir v-t^^±l;^m/^ F V 

O 2 F V R E F J: ®v^/j^iS^/j^^ii^JSUi-6o 

•^(7)^11, F V02<FVREF/j>|5jciz:-r6i:^ICJi. 

^^^CDLY 1 ^Ml fcttT^^^ y ^ >- h-r-S (117 

(c) , T4, T 1 0#BS) ^ :*!^>^^CDL 
Y 1 >- h M^O^^^toEfT^liST D R J: /J^ ^ V ^t^-^t^ 
^WJL (;^7^:y:/S 2 6) . CDLYKTDRjO^^ 
i:-r5<ir^{C{iCDLY 1 =TDR<i:i-6— :*r (y^'7":y 
^S2 7) . CDLY^TDR;5>fi)c^ii-S^#(::(ia:^ 
lCy^7">>-7'S 3 1 tCiltfo 
[0 0 3 7] X7":y:rs 2 4(7:)^At^^ (NO) . ipt^ 
FV0 2^FVREF/jS^i:-r5i:#(cit^. ^ 1 (7) y — 2(? 
>y :y^7^i/FAF ir^tc, ;3J7 

-^^^J^CDLY 1 ^Ml/ctt-O-^ y h-r^ (1117 
(c) , T2, T6, T8#0B) ^ JJ^V ^T*;^ C D 
L Y 1 C7:>;^ ^> hffl^iSiEcoHJr^MT D L J: «9 v^/J>^ 
/j^^^i^JS'lU (;^X>y:/S2 9) . CDLYl>TDL/j5 

;SAz:-r^,?:#tctiCDLYl=TDLi:-rs~-*" 
';/:/S30) , CDLYl ^TDL;^S;]K55:-r^tt{Cfi 
l:^{^;^x>;/"7^S 3 1 (ciitr, 

[0 0 3 8] r ^T';^'7'5/>^S 2 6, S27, S29, 
S3 0{:i. io^i^^ O-Oi.^ \<Dli^:yVWy^^<oW& 30 
fST D R J: «9 /J^/ ^ I ^(^lEcoH^TiefitT D L J: *9 1 7^.^ 
e> V ^ J: ^ (ci- ^ fc i^';* ( c IS It ^ V ^ 6 o 

[0 0 3 91 ;7.v->y:7^s 3 1 -CJi, :^'^>'3'CDL Y 1 

[0 0 4 0] ^'ry':fS3 2X\-t. mKOV—^-Vy^f- 
yy^'P K¥ 1 ^MtOT'S>^/j^S^/j^^WjU. F AF 1 
= 0(Oi:#(Cfi:, mA<D7^y'^y':f%ZZ\zM^. ^2<D 40 
V-l^^J y^yy^FAF 2^m0 t-t^t th^^. ti 
^>^CDLY l<D:tf^> hft^Ac7:>F;f^fitTDR^ L 

(^>7^y7^S3 4) , ^e>tcffiiEimK0 2^^^ 

(2) {cX^Mmir^ (:^TyzfS 3 5) (117, Np^iJ 

t 4, t 1 0 0m) o . 

[00 4 1 ] K02=K02 + PRXKP (2) 
rCT'PRfi:y :y^ffliEffiit^JJi (P^S) . KPtiPJl 

•toTgcm^n. KP{ttfi^>'v^v[p]Sc^NE^t>'es^ 

If F^Jfe^EE P B A ^ tlti-^ y zft^hU^^ 50 
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[0 0 4 21 :^y^y^S3 2 0:>^f)'^^'^ (NO) , fip-fb 
F AF 1 = 1 T'*56i:#t;iti. S2(7)y — >-y 
^FAF2^ffil ^i-5i:i:>btc:3i;^>'>5'CDLY 1(7) 
:3^l>>' h{ii^iEc7:)Hlf^MTDL<t L :/s 3 6 , 

S3 7) . ^h\^m'^E»M¥.0 2^i^^ (3) 
tb-r^ (:^7"y:/S 3 8) (1117, PtgiJ t 2, t8# 

BS) o 

[0 0 4 31 K02=K02-PLXKP (3) 

rrr*PLfiy-:^ffliEfflit0»Jxi (pii) T'^«9. pl 
ftJi P R ffi [^^{cIH 6 (7) ^ o ^ ^ i,, J: o T»m ^ ix 

[0 0 4 4] ^< ;^v">;/:/S 4 6T-tiK0 2fif7:>y 5: :y 
hf^3i ';/i5^^tTV\ ^^V^'t*KO 2ffl(7)^^^{ilKRE FCT) 

(;^7'^y>^s 4 7) ^r;^KREFfit(7)y ^ y h^^zn 

(;^^ .y:7'S 4 8) ^^ToT2^:7'u ^/^ A^J^Ti" 
[0 0 4 51 113, A0-)yx2^=7 M^^iW-t. HI 7 {C:^ 

±^miJ02ir>'i^tb:^mJEF vo2cO;SteBt 

mnt 1, t 3, 1 7, t 9) f^^h'mmmii (t 
2, T4, T8. TIG) aHfiUT. p^mmi^mn^ 

th mM t 2, t4, t8, tio), ^2c7)y — >-y 

y f-y FAF 2 = 0 <7;>mm'p ^-XKO 2 m(DmM:^\^ 

(Dix^ymmn^tl (Tl, T2, T5-'T8) . F 
AF 2 = 1 (T^^r^l ^JIKO 2 ii:<7DM^>:^f^ (7) I 
^tf^n^ (T3, T4, T9, TIO) „ 
15-1 7Pfl■C^r^-i^m:^FV02/^^5MV^^^■C^i!JL 
Tv^6/j^ :&oEif^{6TDR 1 Pll^JffllCOji 

y^FKF2t>m.u^'r. F^^um-^m.n^kx^f^iW 

[0 0 4 6] IHeji. HIS, 4<7)r^o>/^J^T'ffiffi$n 

5 y :y^ffljE^PriPR:S.O^y->'MiE^PriP L^S 

^^rsl (t?!l;t(^l 0 0msec) fe*:i^fT^ttSo 
[0 0 4 71 PRfg^t^PLMfl. S*6^fc[iT^{|iJo 

7(7)m::^mjERVO 2lcS-:$V^T^f±l-r^ 
i%2<r>y ^—Y/<y^Um r(7?^2<75>'^— K 

r>f hVU0#, T»SM02ir>'-y-l 7 (7):^f^t^Pt^) 

[0 0 4 8] X7^:y:/S 6 1 rMtT*#J02 ir Vif ai:;^; 
mEERV0 2;6'-giiMRVREF mX.\tO . 4 5 V) 
J: «9®V^;5^S=/J^^W»»JL. RVO 2 < R V R E F ;55)*55: 

■rs^^tcfi. ;^7":y:rs 6 2tcii;t^, PRjttcy— 

*IJ^B#ffl:^3Djl^m^iDPL^AP^^^ (1118 (b) , T 
2, T4#fia) ^ »CV^"CPRM^S±PSMPRMAX 
±§^< /cfofc<^^(cfi, PRfa$:±Pfi(ffPRMAXi:-t- 
^ (:^'Ty^S 6 3. S 6 4) « 
[0 0 4 9] JK< J'^T^ytT'S 6 5-eHP Lfi;!)^^ y — 
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¥lJ^^fflAD«»3lDPL^«S[L (ms (c) , T2. 
6. S 6 7) o 

[0 0 5 0] — BtjfS;^7^:y:/S 6 1 c7:)l^/jS^^ (N 
O) . g^•^bRV0 2^RVREF;^l^/*:^z:i-^<^#iC^i, 

Il^IDPR^^KL (118 (b) , Tl, T3#fia) . 
PRM/J^TPRiiP RM I Net 19 /h^ < /<eo ^ # tCfi. 
PRM^TPSfiPRM I N^-rs (^-7"5/:/S 6 9, S 
7 0) o 

[0 0 5 1 ] ^< 7 1 T'fl. PLfttcy-;/^ 

W^ffl:^JDj)S^riDPR^;?jp»L (ms (c) , Ti, x 

3#^,) . PLffl[355_b|^^aPLMAXj;»9:^#</^o;^C 
ir^fdfi. P Lm^±mmP l^M AX t-t^ {^.^-y^ 
S 7 2, S 7 3) o 

[0 0 5 2] ll6<7:):r^^^i=^^cJ:i^f:f, H8(c:^i-J: 

RVO 2 <R VRE F;6^^S:-r6^rBl4^ (T2, 

T4) ti. _bTPIM<?:>S5fflF^T*PRfflmt;(jDL. PLM 
fli^d-^-r^— RV0 2^RVREF;!iS^3i:-r ^S^PbI 

f (Tl, T3) Ji. PRMfii^'>U. PRMJiJt^D-r 

[00 5 31 m^^itm% 1 4 ufc^^^ 
6^2cDy — ^y^r^^^F AF 2(7:>;^^^r*(DiiM 

B^f^l^^S-rS^SMTDR^U^TDL (1112^0^^2 

10 0 5 4] I^UKCTj^-Tct^tC, /^^(7)'f4t^^Ml:/j5:|tm 
^nStufi. TDRfi^t>*TDLffl^E^B#^c7)TDR 
1, TDLl (1^Jxf^-?:tl/-?:'Hl 2 0msec. 4 0msec 
ts^-r^ia) (;^7^'y:/S 8 5) . ft!fej«60titg 

^Mi^/j^ttaj^n/cf^ti. ^MbB#^co^^fi:TDR2, t 

DL 2 (i?fjx.fl*^ii-e'ix6 Omsec. 1 Omsectcti^i"^ 
m \Z.WL'^'t^ (^^.f^^y^S 8 6) o 
[0 0 5 5] CICDJ: ptC^^fgTDR, TDL^r^^-T 

m^vmi (e) i;i^-r^^jt*«iE{^.ifcK0 2(7)^»j;^ 

(cJ:or^<bL> CO. HCe^S^m* 

/j^^/h^/.e5iD?&m (l::^ig:M^/l2^m) fMAXRR 
1. fMAXRR 2 ;6^#ffi-r6o (H 1 0 (C:JoV>-r . 

JS<04#14S::^LTi3«9. fMAXRR2> fMAXRR 

[ 0 0 5 6 ] r T'. I T D R I 1ii:^t>V3^*lT D LM 

itL (ll7#flS) ^ M^^iS^Mb-r^BfjIl, fCTL=f 
MAXRRl. i^ij^/jS^MbU7tf^(i f CTL=f MAX 
RR 2 (t^'^SJ: ^(C I TDR I ffiSt/TDLM^iS::^-f- 
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[0 0 5 7] COJ: 9{c^:^-r^C^tcJ: 19. ^!fc^o^^ 
^bm^c:^^v^Tt.ttjS^ottife^+5^^c5l#tUL. CO, H 

[0 0 5 8] /^ib\ if.mM^AX*\%. m^(D'^\\:.n\-t. I 
TDR I MS.U^TDLffl^l^;^<t t^Ml^i^^MbtactO/h 

<, I TDR I MXtiTDLfflCD— :fr(7>;^<ki9/h^/.c{it 

[0 0 5 9] ^\:L^5tm^. 1 4 <7:)t4^^MbtiJ^^^^^|gI 
1 1-1^1 3S:#fiSUTtJi§g-rSo ^(T^mk^WL^'^ 
fi. mi 2(c^-rj: 9tc:T?5^{Rij02ir>-y-i 7(om:^R 
V o 2 c^^tcs-^v >r ffliEi^mK o 2 ffi-r -5 :7 ^ - 

^^^f:L^y<D:^^'y^ ;vpr^V L S P/j^^^ LT/j^^O 
2ir^-i^tb;^RV02 ^ ^ -e<DB#r«1 T L ^t^K 

o 2 M ^Jt AP:^f^ J- 5/ $ it S it) <75 ^ -r P 

P R S P /jS^^ LT/j^ ^ O2 ir v-y-tlj;^? R V O 2 
te-r^*r*(7:)s#rBlTR^t+iijL. r;h,b<oNFrBlTL, t 

20 R(cS'^^^TtT:b;h.^o 

[0 0 6 0] mi 1 r(7:)*ij^^tT9:/n^^i=s(7:>>^ 

[0 0 6 1] BU^f+}6Sj5fe3j:L/.eV>^#(C{i, B^Pb^TL, 
TR(7:)fS»ttTL SUM, TRSUM;&05TLfa. TR 

fi:t7:>f+i']lH]^nTL, nTR^fgOJcy ir K b (;^-r 
y>^S9 2) . HfJiil!Lfclll3--IEl6(7):7^n^^^tcJ:>5 

JO ii^c7)^WJ^^tt9 (;^7^';/:7^s 9 3) o 

[0 0 6 2] HM^<+;^5i*3i:i-5<J: tJcji, tlM. tr- 

9 4) . :^l9]ti::(7:»^/j5S^^ (no) ^/^6(7)T\ >^7^ 
y':fS%^\zJmH. Ti5fcm'J02ir>'f-tH:^RV0 2<D;?f 
lcS-^<Pl (It^ja^) ^Jt^^tT9 i: <!: TLft 
;5tt;^TRffi(7)|+M^tToT. -t4xb<7){i:<7)ffilLMTL S 
UM. TRSUM$rSLj±Si--5 (Xv":y^S9 5, S9 
6) . 

[0 0 6 3] HI 1 2 fC;^i- J: 9 (C, 02-fer 

40 vi^ttj:^Rvo2(oy— vy t i/j>p?M5e 

-<>-^>'UPilP L S Pic J: 0 . KO 2ftt^M^^^f^{c>^ 

^^^/■T'^-^. •^(7)f^> ir>'-y-tti;^Rvo2<Dy •;/^y — 

>'SSsBt^ t 3 ;?)^f>0f^0#rB^ t RDSili§i-5B#^J t 4 ^ 
T*KO 2ji:^iSli®^ii:5 I ri^ij^ai^tf 9o -^LTC(7)t 
#li#SiJt 2/j^bB#g'Jt S^T'tDBfPa^^TLfi (TLi) 
h LTtfiiJ-rSo 2Sfe{cB*^J t 4 (c:fcV>T y ^'^ii^r^O:^ 
-<iy-V^^P3lPRSP{cJ:f9. KO 2{it^ti^P:^f^{c>^ 

:^5/>^$it. -^ot^ir>-i^m:^Rvo2(7>y — >'y 

50 ^KNf^. t 5/j^^^^^r«1 t LDSiSrS^^iJ t 6 ^r- 
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n 

tflf^ij t Ai^^hnM t 5^r'(7)B#r«1^TRtt (TRi) 
i: LTff iJj-r^o ^f^. l^^{cLTlil^TL2, TR2, 

M, TR SUM^^titii-5o 
[0 0 6 4] >^7">;/:/S 9 4 0ig:;5iS#:^ (YES) . fiP 

0f^[HllS:t+iiJ:6s^T-r5^. (4) 
Bf^rrcHK^^m-r^ (;^7^>^:/s 9 ?) « 

[0 0 6 5] TCHK= (TLSUM/nTL + TRS 
UM/nTR) /2 — (4) 

i*fetC«^»#rBl T C HK^^S^^IB t S T R GJeJl_h/j>^;?)^^ 
WiU (^^:yrS9 8) . ^^ffi t S T R GJ!^±(7:> ^ 
ttcifiiE^^W:^^-^-::^ (>^7^:y:/S 9 9) . 
t S T R G J: «9 /J^ ^ V N ^ (C fiftfe^K;!>5^f I: L T V ^ -5 i: *IJ 

(;^7^ .y:7's 1 0 0) o 

[0 0 6 61 :LO:>m'&^m^. mi\Tl.tTK<DW^i^m. 

Tf}mm.<omtm (cAT^*<t:^) tmis^^Tjk-r^o 
[0 0 6 71 /^4b\ n'^mmrcHKnmi siiz.Tjk't^ 

0 \^m^.oy^it&^ ^^0^ L (7:) ^ 5 <7) r% m 9 (c 

[0 0 6 8] 

^+5>(c§|#ttiLTCO, HCOS^fcbS^S/M5St-ll|i;t 

[0 0 6 9] ^/c. iSjRrl2(7)a^^.it^Jll^ie^gicJ:n 
<7:>.^te¥iM^3l3^^-li:Sfci?>(7)^ l (7)^3£^r«^ (TD 

R, u->'^v ^y^Rmm^m^^h.^) Rrjxy^i^m 

^ _ >y ^ ^Jffll<7)^K;^Jlz^|^/jSj^ < 19 . ft *:3I 1 (7P 
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[mi] :$:¥^m(o-mmmi,ci%^[HmmmRxf^<D^m 
m2] ^mitmiE^M (K02) ^mm-rs^o^^ 

[1114] nkm=^>y<-^o:>±mm(D02't>^i^ti^t){zm 

[ID5] IEI3, 4(7)>^ni/^AT*i*ffl-r5::7^>/(7);J;]^ 

[me] ^^7)T^^^ilD(7)02^r>'1^tH:/J^c^ 

-:5v^T^'^^^ — ^ (PR, PL) m-^mh-t^Zfti^y 
[137] US, 4c7)>^c3i/^i^(7>i^j^t^tft0J-r5y^:i6(O 
[ma] lll6co>^n>/^ A^o»)^^^m0^t*'5^ci6coil!T' 
[jg|9] 113, A(n':fn^=7J>^X'^m't^^^^^—^ 
(TDL, TDR) colit^Sai-6:/n^^ A(7:):7n — 

[laiol r7-<-hv<«;/>:^^j^2^^^gi^^co, HCtDS^ 

ttl * <h ^ ^-r HI T' ^ 6 o 

[mil] M^=i :$^(Z)^Mb*lj;e^fT9:7"ni/^^ 
[mi 2] mi 1 (Dzfrn M.a:>mi¥^Wim-t^tiiif:><D 

mx^ho 

30 [mi 3] w<-^5'<7P^M^::*^J^^?fe<7)/^^^l^^.0^ 

-t^fzi^xDmxh^o 
1 i^^,«r^ 

5 ho— /U^^y h (ECU) 

6 ^.5N-PfiM# 

10 :3i:/i^>^/^a]7K?air>-i^ 
1 4 H5cfi!b^ 

16 ±m.mo2't>^D- 

1 7 TWftiJ02-tr>-i^ 
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